I N PREVIOUS PUBLICATIONS we have shown that the addition of carnitine (P-hydroxy, y-trimethylammonium butyrate)
to an incubation medium results in enhanced oxidation of long-chain fatty acids by liver slices and homogenates (I, 2) , skeletal muscle particulates (3), and heart preparations (4, 5) . Of various tissues examined, heart particulates have the largest response to carnitine stimulation under conditions to be cited. Using this system, we have been able to screen a series of compounds for carnitinelike activity on fatty acid metabolism, and have attempted to determine which groupings of the molecule are required to elicit an effect on the oxidation of long-chain fatty acids. From data to be presented, it appears that the catalytic action exerted by carnitine is highly specific for this compound, since activity was abolished by removal of the hydroxy group on the /3 carbon; by replacement of the carboxvl group with either a cyano, an alcohol, or an amide grouping;
or by substitution of an amino group for the trimethylammonium moiety of the molecule. 
RESULTS
Conditions required for optimal carnitine efects. As reported previously with heart muscle mitochondria (5) and with liver particulates (2) 3. Effects of carnitine on oxidation of different chainlength fatty acids by heart muscle homogenates.
FIGS.
I-3.
All vessels contained heart muscle homogenates, In contrast, maximal carnitine effects in this system were dependent upon added CoA (Fig. I, Table   2 ).
Only CO2 data are reported because Cl4 in ketones collected by procedures previously described (2) was negligible in heart preparations. The carnitine effect was readily seen when 2 mg or more of heart muscle protein was added to each vessel, but carnitine had demonstrable action on longchain fatty acid oxidation by heart particulates at lesser protein concentrations (Fig.   2 ). Heart muscle mitochondria prepared as previously described (4) Carnitine formation from acetylcarnitine hydrolysis cannot, however, be the entire explanation for acetylcarnitine effects on fatty acid metabolism, since acetylcarnitine is more effective than carnitine at lower CoA concentrations (Table 2) . Whereas carnitine effects on total respiration were directly correlated with stimulation of long-chain fatty acid oxidation, acetylcarnitine addition increased respiration independently of effects on fattv acid metabolism. fatty acid oxidase assay system (Table  3) . It therefore is unlikely that carnitine activity is primarily a result of its trimethylammonium moiety.
Of the butyrate derivatives tested (Table  4) none was found to have carnitinelike effects except acetylcarnitine and norcarnitine, each of which has already been discussed (Tables   I, 2 ).
Both these compounds required added CoA for optimal activity, and primarily stimulated the oxidation of only long-chain fatty acids by heart muscle particulates.
Carnitine activity was abolished by removal of the hydroxyl group on the fi carbon (deoxycarnitine, no. 14, Table 4 
